Objective. To assess the impact of the empathy of physicians, perceived by patients with chronic pain, regarding pain relief and health-related quality of life (HR-QoL).
Introduction
Persisting pain is a complex experience that involves pathophysiological, affective, cognitive, behavioral, and sociocultural factors that contribute to the individual perception and response to pain [1] and influence therapeutic outcomes [2] . The psychosocial aspects of chronic pain are therefore essential in understanding the individual adaptation process and therapeutic outcomes. Some of the positive, protective factors for chronic pain and disability have received considerable attention, such as positive emotion, optimism, and hope and their association with adaptive coping strategies; yet, traditionally the focus has been more on factors that confer vulnerability rather than resilience [3] . Furthermore, research has almost exclusively focused on intra-individual processes of adaptation to chronic pain, despite the fact that individual resilience is also clearly dependent on social factors [4] .
One of such social factors is physicians' empathy. Professional empathy within the context of health care involves three attributes: understanding the experiences, concerns, and perspectives of patients, being emotionally aware in order to contextualize and recognize them from one's own feelings, and being able to communicate this understanding to the patient with an intention to helping prevent and relieve suffering [5] [6] [7] . The level of physicians' empathy and the perception that patients have of this empathy have a recognized general role on therapeutic outcomes [8, 9] . A positive relationship between physicians' empathy and patients' clinical outcomes has been reported [9, 10] , and physicians' empathy has been acknowledged as relevant in medical professionalism to promote meaning and reduce stress and compassion fatigue [11] . However, no or little research has been carried out on the putative positive role of empathy in the outcomes of chronic pain sufferers [12] . Notably, there is research available suggesting that specific relational difficulties can arise between physicians and patients with chronic pain because of diverging attitudes or goals, problematic communication, frequent frustration, and other psychological factors affecting the physicians [13] [14] [15] . Furthermore, there are a number of phenomena that can challenge a physician's self-image of adequacy, competence, and authority associated with caring for chronic pain patients [16] . It is also true that, as well as preventing emotional exhaustion, detachment, and a low sense of accomplishment, physicians' empathy has been shown to regulate their own personal distress and contribute to the development of strategies to cope with negative aspects of their professional life [7, 17] . Therefore, it seems reasonable to accrue data on how physicians' empathy relates to therapeutic outcomes in these patients as it might pave the way for research into a potentially valid, yet relatively unexplored target for reducing generally unsatisfactory results [18] .
In other medical specialties, clinical studies have shown the benefits of physicians' empathy on therapeutic outcomes. However, although theoretical elaborations have postulated a positive determinant role of empathy on chronic pain outcomes [12, 19, 20] , empirical research about this relationship is lacking [21] . To contribute to filling this gap, we performed a noninterventional prospective cohort study with the primary aim of evaluating the association between patients' perception of physicians' empathy and changes in pain intensity and health-related quality of life (HR-QoL). We also evaluated the relative contributions of two known protective factors for these outcomes, namely adaptive coping and dispositional optimism, as well as the correlation between patients' perception of empathy and one operational measure of physicians' empathy. As a secondary objective, we used the data from this study to produce population norms for the Spanish version of the EuroQol-5 Dimensions (EQ-5D) in patients with moderate to severe pain. These norms are not provided in this article.
Methods

Study Design, Setting, and Participants
A total of 150 pain clinics (79.8% of 188 registered within Spain) participated in this prospective, threemonth follow-up, noninterventional cohort study. Patients age 18 years or older who suffered from chronic pain (lasting longer than three months) of moderate to severe intensity (!4 on an 11-point numerical rating scale [NRS] ranging from 0 to 10) and who attended the pain clinic for an initial visit were eligible for this study. Patients with psychiatric or neurological disorders, or with cognitive impairment such that, in the opinion of the investigator, they were deemed incapable of completing the study questionnaires, were excluded.
The study was approved by the Human Research Ethics Committees of the participating centers and performed in accordance with their requirements and the Declaration of Helsinki. Written informed consent was obtained from all patients.
Assessment and Procedures
Patients attended a baseline visit and two successive visits at one and three months thereafter. To preserve the physician-patient relationship, patients had to have the same doctor during the study.
At the baseline visit, the following data were recorded: age, sex, education level, working status, household members, unhealthy habits, mental health history, comorbidities, pain-related variables (location, system or organ involved, pathophysiology [nociceptive, neuropathic, or mixed], and duration), time since the first call to the health services because of the pain (as recalled by the patient), the specialty of the referring physician, and the medical action plan (the response options are provided in Table 1 ). The following clinical tools, in the form of questionnaires, were administered: the Jefferson Scale on Patient Perceptions of Physician Empathy (JSPPPE) [22] , the Life Orientation Test-Revised (LOT-R) [23] , the Short Form of the Brief Pain Inventory (BPI-SF) [24] , the reduced form of the Pain Coping Questionnaire (in Spanish, "Cuestionario de Afrontamiento del Dolor" [CAD-R]) [25] , and the EuroQol-5D (EQ-5D) HR-QoL questionnaire [26] . Comorbidities were assessed using the abbreviated Charlson Comorbidity Index (CCI) [27] .
At one-and three-month visits, records were taken of the JSPPPE, BPI-SF, CAD-R, the changes of health status on a seven-item ordinal scale as assessed by the patient (from 1 ¼ "no change or worse" to 7 ¼ " very much improved"), and changes in the medical action plan.
The data recorded from the investigators included age, sex, specialty, number of physicians in the pain clinic, average monthly number of patients with moderate to severe pain, whether the physician considered him/herself an interventionist, and the Jefferson Scale of Physician Empathy (JSPE) [28, 29] .
Instruments
The JSPPPE is a brief survey (five-item) for measuring patient perceptions of their physician's empathic concern and understanding. Patients responded to each item of the survey on their physicians on a seven-point Likert-type scale (1 ¼ strongly disagree; 7 ¼ strongly agree), with higher scores indicating greater empathy (maximum score ¼ 35). A sample item is: "[My doctor] understands my emotions, feelings and concerns."
The LOT-R constitutes a measure of dispositional optimism or pessimism. It has 10 items, of which three items measure optimism, three items measure pessimism, and four items serve as fillers. Respondents rated each item on a five-point scale (0 ¼ strongly disagree; 1 ¼ disagree; 2 ¼ neutral; 3 ¼ agree; 4 ¼ strongly agree). Items 3, 7, and 9 are reverse-scored (or scored separately as a measure of pessimism). Items 2, 5, 6, and 8 are fillers and should not be scored. The final score ranges from 0 (low optimism) to 24 (high optimism). There is a validated version for its use in Spain [30] .
The CAD-R features 24 items that measure six different dimensions, including self-affirmation, readiness to find information, religion, distraction, catharsis, and mental self-control. There are four items for each dimension. Items are scored on five-point scales (1 ¼ never; 2 ¼ seldom; 3 ¼ sometimes; 4 ¼ often; 5 ¼ always). Religion and catharsis dimensions are grouped into "passive" pain coping, and the remaining dimensions into "active" pain coping. Scores for each dimension can be calculated as the sum of the scores of the constituent items. The scores for the passive and active coping dimensions range from 8 to 40 and from 16 to 80, respectively. This instrument was originally constructed and validated in Spain.
The BPI-SF is a widely used instrument to measure pain. It features two dimensions-severity and interference-that feature four and seven items, respectively. All items are scored on an 11-point NRS ranging from 0 C anovas et al.
to 10. In the pain severity dimension, the patients are asked to rate their worst, least, average (with a recall period of 24 hours), and current pain intensity. In the interference dimension, items measure how much the pain has interfered with seven daily activities, including general activity, walking, work, mood, enjoyment of life, relations with others, and sleep. There is also a validated version for Spain [31] .
The EQ-5D consists of a descriptive system and a graduated 100-point visual analog scale (VAS). The EQ-5D descriptive system comprises five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/ depression), each one with three levels of response that may be converted into a summary index based on normative data available from the general population. For Spain, this index ranges from À0.076 to 1, where negative values are valued as worse than death and 1 indicates the best possible HR-QoL. The EQ VAS constitutes a holistic, global measure of well-being that is elicited directly from the individual against an explicit comparative standard indicating the best and worst possible health level on a vertical VAS.
The JSPE is a 20-item instrument that measures physician self-reported empathy. Each item is scored on a seven-point Likert-type scale (1 ¼ strongly disagree; 7 ¼ strongly agree). A sample item is: "I try to understand what is going on in my patients' minds by paying attention to their nonverbal cues and body language." The ten items have to be scored reversely, so that the higher the final score the greater the empathy (maximum score ¼ 240).
To produce the CCI, cerebrovascular disease, diabetes, chronic obstructive pulmonary disease, congestive heart failure/ischemic heart disease, dementia, and peripheral vascular disease were given scores of one point each, and chronic renal failure (dialysis) and cancer scores of two points each. Comorbidity was categorized into the grades of absence of comorbidity with CCI scores of 0 or 1, mild with CCI score of 2, and high with CCI score of 3 or higher.
Statistical Methods
Observed data were used in all analyses. Missing values were not imputed. All data were described as either means, standard deviations, and quartiles or absolute and relative frequencies, depending on whether the data was continuous or categorical, respectively. Also, 95% confidence intervals were calculated. Appropriate contrasts were carried out to test the null hypothesis of no changes from baseline using paired t tests or Wilcoxon signed-rank tests for continuous data and McNemar's tests for categorical data. To evaluate the primary objective, the following three multiple linear regression models of the changes (baseline to month 3) were calculated: 1) the score of the item on average pain intensity of the BPI-SF, 2) the score of the EQ-5D index, and 3) the score of the EQ-5D VAS. In all models, the change from baseline of the score of the JSPPPE was used as the main effect, and as the confounders, the baseline score of the LOT-R, the absolute changes from baseline of the passive and active coping dimensions of the CAD-R, the score of the JSPE of the investigator, the patient's age and sex, the medical action plan (interventional management w/o pharmacotherapy vs pharmacotherapy alone), the average pain intensity at baseline, and the pain pathophysiology were used. Confounders were retained if they were statistically significant at the 5% level or produced a variation greater than 10% in the coefficient of the main effect. Additionally, Spearman correlation coefficients were calculated between the score of the JSPPPE at month 3 and the score of the JSPE, the score of the LOT-R at baseline and the scores of the passive and active coping dimensions of the CAD-R at baseline.
As the production of population norms for HR-QoL measures requires larger samples (in order to attain adequate strata sizes) than the testing of the null hypotheses of no association between pain, HR-QoL, and empathy scores, the sample size was chosen in consideration of the former (secondary) objective. No formal calculations based on statistical power were done. The recruitment target was set at 4,000 patients by comparison with similar studies [32, 33] .
Results
Disposition and Characteristics of Participants
Between January and June 2014, 125 investigators recruited 3,439 patients, of whom 2,898 were analyzed. Figure 1 provides a flowchart of the disposition of patients throughout the study and the reasons for exclusion. The mean age was 59. 
Clinical Instruments
The results, both at baseline and at the end of the study, are summarized in Table 2 . Patients reported moderate to high levels of perceived empathy at both time points; although there were statistically significant changes from baseline, they were very small. There was on average a moderate level of dispositional optimism and use of coping strategies at baseline. The changes from baseline of the use of coping strategies were negligible in spite of reaching statistical significance for the passive dimension ( Table 2) . The level of self-reported physician empathy at the end of the study was high. At baseline, average and current pain intensity were in the moderate range, while the worst pain was in the severe range. There were considerable improvements of pain levels during the study; the average, current, and least pain fell to the mild range, and the worst pain to the moderate range. Decreases of pain intensity ranged from 33.8% (worst 24-hour pain) to 42.6% (least 24-hour pain). All these changes were statistically significant. Similarly, the measures of HR-QoL improved notably and statistically significantly. Nearly half of the patients (1,257 out of 2,692, 46.7%) reported that their health status had improved much or very much during the study.
Medical Action Plan
The medical action plan was modified in 828 out of 2,696 (30.7%) patients evaluated at month 3. Changes chiefly consisted of modifications of interventional procedures (431 patients, 15.6%) or drug therapy (490 patients, 18.2%).
Multivariate Analysis of Average Pain Intensity and HR-QoL Measures
The results of the final models are shown in Table 3 . Increases in patients' perceived empathy were associated with larger reductions of average pain intensity and greater improvements of HR-QoL scores. Also, higher dispositional optimism at baseline was associated with larger reductions in pain intensity but also with minimal decreases of HR-QoL. The use of passive coping strategies was associated with minimal decreases of HR-QoL in one model only. Having mixed pain was associated with greater improvements of one HR-QoL measure (the coefficients that used mixed pain as the reference category were negative) (see Table 3 ). Pain intensity at baseline was directly associated with outcomes (the higher the intensity, the larger the improvements) in all models. Surprisingly, the level of physicians' self-reported empathy was inversely associated with slight changes of the EQ-5D VAS score. The multiple correlation coefficients (R 2 ) were very low, indicating that the observed variables only explained a small fraction of total variability.
Correlation Between Patients' Perception of Physicians' Empathy and Physicians' Self-Reported Empathy, Dispositional Optimism, and Use of Coping Strategies
The score of the JSPPPE at month 3 slightly but positively correlated with the level of physicians' selfreported empathy (q ¼ 0.140), patients' dispositional optimism (q ¼ 0.096), and the use of passive (q ¼ 0.108) and active (q ¼ 0.170) coping strategies. Although small, all of these correlations were statistically significant.
Discussion
Increases in physicians' empathy as perceived by chronic pain patients had a slight but direct and independent association with pain relief and improvement of HR-QoL. Importantly, although the contribution of observed variables to explain these outcomes was small, the results suggest that patients' perception of physicians' empathy has a role in explaining pain relief and HR-QoL. Unlike the use of active coping strategies, patients' initial level of optimism also maintained an independent association with pain relief and HR-QoL.
The improvements in pain intensity during the study (around 40%) were moderately to substantially important according to the recommendations by the Initiative on Methods, Measurement and Pain Assessment in Clinical Trials (IMMPACT) [34] . As for HR-QoL measures, the improvements were well above of what has been considered of minimal clinical relevance in cancer patients [35] . Thus, as patients participated in this study after a referral, the results suggest that outcomes could improve in chronic pain patients by adequately referring them and optimizing the available therapies.
Although improvements in patient-perceived physicians' empathy were significantly associated with improvements in pain intensity and HR-QoL, the magnitude of the association was small. As this analysis was overpowered (because the sample size was intentionally large to produce population norms), the statistical association does not necessarily imply clinical relevance. Nevertheless, the perceived empathy varied little during the study, which could explain why the associated outcome changes were also small. Thus, although the potential of fostering empathy to improve pain outcomes could not be fully explored, one can reasonably conclude that there is a direct association between physicians' perceived empathy, pain relief, and enhanced HR-QoL. In turn, such an association might warrant interventions to bolster physicians' empathy. The average levels of patients' perceived empathy at baseline (29.1 over 35 points, 83.1% of the maximum possible score) and of self-reported empathy by physicians were high. This may explain why improvements in perceived empathy were so small.
In addition to this modest yet direct association, the considerable improvements in pain intensity and HRQoL observed in the context of high perceived empathy reinforce the notion that physicians' empathy has a positive role on chronic pain outcomes. As this study was carried out in pain clinics, one could speculate that the participating physicians were particularly seasoned in assessing and treating chronic pain patients, which would include an ability to assess the plethora of psychosocial factors that determine how persistent pain evolves. Such aptitude would require the capacity to empathize with the patient and manage their own appraisals to avoid feeling distress or aversion. Because of their position, pain clinicians can become familiarized with the inner processes of patients, know the common negative emotions associated with the experience of chronic pain, and can share those feelings with the patients without losing the perspective of whose feelings belong to whom, thus developing empathic concern instead of personal distress [36] . Unfortunately, as most of chronic pain management occurs within the primary care setting [37] , it is feasible that one of the reasons for the generally unsatisfactory outcomes is the lack of time available to empathize with patients [20, 38, 39] . Some interventions have shown promise that positive changes in empathy among primary care physicians could be promoted [40] . Given the work schedules these physicians must face, they need methods for achieving empathic and effective therapeutic relationships.
We do not have a clear explanation for the negative association between the level of self-reported empathy and the change in the EQ-5D VAS score. However, the amount of change was minimal and there was only one measure per physician, while the EQ-5D scores were available for all patients. In consequence, site-related factors may have confounded this association. On the other side, this measure of physicians' empathy may be subjected to response biases that frequently affect selfreported data.
Fostering physicians' empathy may also help to reduce the stigmatization of chronic pain patients. Insufficient empathy can contribute to stigmatization, yet physicians barely acknowledge it [41] . Empathy with chronic pain patients is important in reducing stigmatization because it can prevent the adoption of common culturally negative stereotypes toward sufferers of medically unexplained disorders [42] , as is the case in many chronic pain syndromes. In addition, the benefits of empathy on patient trust and satisfaction were shown to be especially evident in situations involving ambiguity and uncertainty about the nature of the symptoms [43] .
Dispositional optimism, but not active coping strategies, was also associated with a reduction in pain intensity. This suggests that optimism is a predictor of adaptive coping with stress, including illness and pain-induced stress and not vice versa. Furthermore, as optimism seems to precede motivational aspects of coping and subsequent physical health by adopting active, adaptive responses [44] , the known positive yet unstable associations between active coping strategies and chronic pain outcomes [45, 46] might be the result of confounding biases that could be eliminated when the association is adjusted by the common cause of optimism [47] . This highlights the potential value of optimistic attitudes and dispositions for patients with chronic pain, and thus may be another suitable target for intervention. The direct association between baseline pain intensity and positive outcomes might partially reflect a regression to the mean phenomenon. Notwithstanding this, it also suggests that there is considerable room for improvement in many patients as the average baseline scores were in the moderate to severe range. It is also consistent with the recognized impact that pain intensity has on HR-QoL [48, 49] . Moreover, as improvements in perceived empathy correlated with improvements in pain intensity, this finding reinforces the possibility that targeting physicians' empathy may serve to improve chronic pain outcomes.
The study has some limitations. Patients attending the pain clinics may not be representative of the whole population of patients with chronic pain. They may have, for example, greater expectations of better care and thus more optimism or, contrarily, be more pessimistic because their condition requires escalation to pain specialists. By using regression, we attempted to eliminate classical confounding biases. However, the statistical methods that we used cannot adjust for more sophisticated biases like time-dependent confusion or selection biases. We did not measure pain acceptance. Together with optimism, acceptance is a key determinant of cognitive and affective reactions to pain [3] . Neither did we evaluate the associations between optimism and coping with the level of interference caused by pain. The consideration of acceptance and the evaluation of interference would have enabled us to make a more complete evaluation of the factors intervening in chronic pain adaptation. The low amount of variability explained by the regression models suggests that some of the factors that intervene in pain adaptation were not considered in this study. Moreover, the complexity of their relationships and the processes that influence how chronic pain patients adapt and function every day are above the possibilities of simple linear regression models. Last, as the scale that measured optimism is unidimensional [30] , the direct association between optimism and pain alleviation can also be read reciprocally as an inverse association between pessimism and pain alleviation. We therefore cannot elucidate which of the poles (optimism or pessimism) is prominent in explaining outcomes.
Conclusions
Our results suggest that apart from the biomedical approach, attention to physicians' empathy and patients' dispositional optimism among the contributing psychosocial factors may be important in determining positive outcomes in terms of pain relief and improved HR-QoL in patients with chronic pain. This study also provides support for the possibility that physicians' empathy is an important component of their overall clinical competence as a significant factor for positive outcomes. Further studies should replicate our findings in other clinical settings where chronic pain is also managed and in diverse cultures. In relation to physicians' empathy, it may be hypothesized that empathy for a patient's suffering might be accompanied by a higher number of strategies favoring pain relief, including reduction of patients' stigmatization and the use of more therapeutic interventions.
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